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(57} ABSTRACT

A flexible mobile bridge conveyor has a plurality of
carriages connected to each other to form a train. Each
carriage has an axle with wheels mounted on opposite
ends thereof and encased in a housing. A first frame
section is fixedly connected to the axle housing, and a
second frame section has a proximal end pivotally con-
nected to the first frame section so as to be pivotal about
both a horizontal, longitudinal pivot axis and a horizon-
tal, transverse axis. Linkage mechanisms are coupled to
the first and second frame sections, for coupling adja-
cent carriages, so as to provide pivot movement about a
vertical axis. This combination of linkages provides
three degrees of freedom in order to enable the flexible
mobile bridge conveyor to negotiate uneven roadway
surfaces while following curved trajectory in the direc-
tion of movement.

12 Claims, 5 Drawing Sheets
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1
FLEXIBLE MOBILE BRIDGE CONVEYOR

BACKGROUND OF THE INVENTION

- 1. Field of the Invention

The present invention relates generally to the field of
continuous haulage of coal or ores in underground or
surface mines, and more specifically, to a flexible mobile
bndgc conveyor having a unique linkage and suspen-
sion to interconnect articulated, modular, self propelled
bridged conveyor carriages.

2. Description of the Related Art

In conventional underground mining, a series of
roadways (known as “rooms“) and pillars are formed,
while the coal or ore is excavated by a continuous min-
ing machine. The roadways undulate, are generally
very rough, and extend in several directions. In such
mines, visibility is severely limited around the labyrinth

~ of roadways and pillars due to poor lighting conditions 20

and numerous obstructions.

Recently, several systems have been dcs:gncd and
built to convey the output of the continuous mining
machine in a steady and uninterrupted flow to a remote

2

Known means of coupling multiple vehicles together
to form trains of bridging conveyors include variations
of a standard ball and socket trailer hitch arranged and
supported from structure attached generally to the end
elements of each vehicle. This is considered to be un-
suitable for the purposes of a bridging conveyor system
in that the pivoting ball and socket joint with support-
ing structure generally interferes with the preferred
material flow path between the conveyor elements of

10 individual vehicles of the train.

15

transfer/loading point, in order to enhance the overall ,,

productivity of the operation. These systems have em-
ployed “bridge” conveyors, which consist of a series of

interconnected vehicles that overlap each other to form

“bridges” from one end of the conveying train of vehi-
cles to the other.

Each of the individual bridges or carriages has a
conventional belt or chain-and-flight type conveyor
that moves the material loaded onto the bridge con-
veyor by a continuous mining machine from one end of
the bridging vehicle to its other end. The matenial is
transferred to each subsequent bridge, thus being deliv-
ered to the end of the series of interconnected carriages
or vehicles. Each vehicle runs on a transversely aligned
axle or axle with a set of wheels mounted on the ends of
the axle or crawler-type carrying means, with the
wheels or crawlers being driven by conventional
means, such as an electric motor.

An important aspect of a continuous conveying sys-
tem is its ability to negotiate corners (around the many
pillars) and to traverse over the severely undulating and
rough roadways. Breakdowns of such a system operat-
ing under the harsh environment of a mine are greatly
reduced if the overall design is simple with a minimum
of control mechanisms. Thus, a train of bridge convey-
ors needs to be simple, flexible, and operable with a
minimum of manpower.

Commercially available bridge conveyors do not
satisfy the above-noted needs. One commercially avail-
able system 1s manufactured by Kloeckner-Becorit. It
features a continuous haulage system of bridge convey-
ors which cannot be moved while conveying the mate-
rial because the whole train of vehicles have to be low-
ered for tramming and then raised for conveying. Such
a system is briefly described in Coal, June 1989 edition.

Another commercially available conveyor is made by
Long-Airdox. Also described in Coa/ magazine, this
systemn requires several operators, one for each set of
two bridges. If several operators are not used, these
trains of bridge conveyor carriages are unable to follow
or track behind the preceding train or vehicle, thereby
resulting in major tramming problems. Unfortunately,
the use of many operators for such conveyor train sys-
tems results in undesirably high operating costs.
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SUMMARY OF THE INVENTION

An object of the present invention is to provide a
linkage mechanism for a flexible mobile bridge con-
veyor which allows plural conveyors connected to-
gether to track behind preceding conveyors during
longitudinal movement without the need for complex
control mechanisms.

Another object of the present invention is to provide
a flexible mobile bridge conveyor capable of moving
along uneven roadway surfaces which alternatively
extend in several directions.

Another object of the present invention is to prowde

" a flexible mobile bridge conveyor capable of maximiz-

ing throughput of material while minimizing spillage of
conveyed material.

Another object of the present invention is to provide
a flexible mobile bridge conveyor capable of operating
with a minimum of manpower.

These and other objects of the invention are met by
providing a flexible mobile bridge conveyor having a
plurality of carriages connected to each other to form a
train, each carriage comprising an axle having wheels
mounted on opposite ends thereof and being encased in
a housing, a first frame section fixedly connected to the
axle housing, a second frame section having a proximal
end pivotally connected to the first frame so as to be
pivotal about both a horizontal, longitudinal pivot axis
and a horizontal, transverse pivot axis, and linkage
means coupled to the first section and being connect-
able to the adjacent frame such as to enable relative
pivoting about a vertical axis between the adjacent
frames of the carriage.

In another embodiment of the present invention, a
linkage mechanism for connecting two adjacent car-
riages of a mobile conveyor includes a pair of longitudi-
nally disposed struts pivotally interconnected through a
pair of cross beams to form a variable parallelogram,
and pivot means for pivotally connecting the pair of

cross beams to one carriage, the two struts having distal

ends connectable to the other carriage.

These and other features and advantages of the flexi-
ble mobile ‘bridge conveyor of the present invention
will become more apparent with reference to the fol-
lowing detailed description and drawings.

- BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top view of a flexible mobile bridge con-
veyor according to a first, preferred embodiment of the
present invention;

FIG. 2 is a side elevational view of the flexible mobile
bridge conveyor of FIG. 1;

FIG. 3 is an enlarged plan view of one of the car-
riages of the FIG. 1 embodiment;

FIG. 4 is an enlarged, side elevational view of the
carriage of FIG. 3;

FIG.5isa sectlonal view taken along line A—A of
FIG. 3;
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FIG. 61is a sectlona] view taken along line B—B of
FIG. 3;

FIG. 7 is a top view of a flexible mobile bridge con-
veyor according to a second preferred embodiment of
the present invention;

FIG. 81s a side elcvatlonal view of the flexible mobile
bridge conveyor of FIG. 7,

FIG. 9 is an enlarged, plan view of one of the car-
riages of the FIG. 7 embodiment;

FIG. 10 is an enlarged, side elevational view of the
carriage of FIG. 9;

FIG. 11 1s a sectional view taken along line A—A of
FI1G.9;and

F1G. 12 1s a sectional view taken along line B—B of
FIG. 9.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring now to FIGS. 1 through 6, a first preferred
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turn around roller 66 is rotatably mounted between the
two beams 58 and 60 and receives an endless conveyor
in conjunction with the other turn around roller 52. A
conveyor drive means could, alternatively be provided
at this end of the carriage.

The longitudinal beams 88 and 60 are pivotally con-
nected to a transverse mounting beam 68 (FIG. 5) so as
to -be pivotal about a horizontal pivot axis defined be-

tween pivot connections 70 and 72. The pivot connec-

tions 70 and 72 pivotally connect the longitudinal beams -
58 and 60 to the transverse support beam 68. The hori-
zontal pivot axis defined between the pivot connections
70 and 72 is vertically aligned with the rotation axis for
the wheels 32.

A longitudinally di5posed pivot pin 74 is mounted

" between brackets 76 which are fixedly connected to the

embodiment of the present invention will be described. 20

A flexible mobile bridge conveyor is generally referred
to by the numeral 20 and includes a plurality of car-
riages 22, 24, 26, 28, etc., which are connected to each
other to form a train.

transverse beam 54 so as to permit limited rotation of
the second frame section about a longitudinal pivot axis
which is substantially aligned with the longitudinal axis
of the overall carriage structure. Thus, the structure
illustrated and described herein permits the two frame

- sections to pivot relative to each other to allow two

Each carriage is modular and made of three articu- 25

lated and interconnected sections, in addition to a trans-
versely aligned powered wheeled axle intermediate of
the longitudinal ends of each carriage As shown in
FIGS. 1 and 2, the distance X between axles is equal to
the overall length of each carriage.

One preferred embodiment of the carriages is to lo-
cate the axle position relative to the vertical pivot axes
exactly at the middle position of the pivots. This results
In a steering geometry in which each set of wheels
mounted on the axles will follow exactly in the paths of
the preceding corresponding set of wheels.

Referring now to FIGS. 3 through 6, each carriage
mcludes an axle 30 having wheels 32 driven thereby.
The axle 30 is encased in an axle housing 34 and is

30

35

driven by drive means which include, for example, an 40

electric motor 36, a transmission 38, and dlfferentlal
gearmg 40.
A first frame section 42 is fixedly connected to the

axle housing 34 through conventional means, such as -
brackets 44 and 46. The first frame section 42 includes a 45

patr of longitudinally disposed beams 48 and 50, each of
which is made of two, obtusely angled portions 50z and
S0b as illustrated in FIG. 4. The two lower portions of
the first frame section 42 are fixedly connected to the
axle housing, and carry the drive means. The upper
portion of the first frame section is substantially hori-
zontal and carries at its distal end a turn around roller 52
for a conveyor belt (shown in phantom lines in FIGS. 2
and 4). An additional guide roller 53 is also carried. by
- the first frame section and can be used as a tension rol-
ler. For the sake of simplicity, no drive means has been
shown for the conveyor belt. A conventional electric
motor could be mounted either on the axial end of roller
52, or within the roller, or connected to the roller
through a simple gear and chain arrangement.

At a proximal end portion of the first frame section 42
a cross bar 54 is fixedly connected between the two
longitudinal beams 48 and 50 to provide torsional stabil-
ity and to provide a mount for a pivotal connection of a
second frame section 56. The second frame section 56
includes a pair of longitudinally disposed beams 58 and
60, each of which has a clevis 62 and 64, respectively,
formed at distal ends thereof. Also at the distal end, a
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degrees of freedom, thereby permitting travel over
uneven floors common to mining environments.

A linkage mechanism is carried by the upper portion
of the first frame section 42 and includes a pair of struts
78 and 80, each of which is pivotally connected to trans-
verse cross beams 82 and 84 at the opposite ends thereof
through pivot connections 86, 88, 90 and 92.

A pair of cross beams 94 and 96 are disposed fixedly
between the longitudinal beams 48 and S0 of the first
frame section 42. At about the longitudinal axis of the
carriage, a pair of pivot posts 98 and 100 extend down-
wardly to pivotally mount the cross beams 82 and 84.
This arrangement permits a wvariable parallelogram
structure, in which the struts 78 and 80 are capable of
translation in opposite, parallel directions when the
carriage is turned, so as to permit a delayed action steer-
ing of the following carriage which is connected to
connectors 102 and 104 provided at distal ends of the
struts 78 and 80, respectively.

Referring now to FIGS. 7 through 12, a second pre-
ferred embodiment of the present invention is illustrated
and described below. A flexible mobile bridge conveyor
20" has a plurality of carriages 22', 24', 26’ and 28'.

One of the carriages, illustrated in more detail in
FIGS. 9 through 12, includes an axle encased in an axle
housing 34’ with wheels 32' rotatably driven and sup-
ported at opposite ends of the axle. Drive means for
driving the wheels through the axle include an electric
motor 36', a transmission 38" and differential gearing
40’

All of the major components of the embodiment de-
picted in FIGS. 7 through 12 correspond to those found
in the embodiment of FIGS. 1 through 6 and are desig-
nated by similar reference numerals. The difference
between the two embodiments lies in the fact that the
second frame section in the embodiment of FIGS. 7
through 12 is pivotally connected to the first frame
section 42’ and is thus pivotal about a transverse, hori-
zontal pivot axis but is not pivotal about a longitudinal,
horizontal pivot axis. Thus, the two frame sections are
movable relative to each other in only one degree of
freedom. However, the linkage mechanism is permitted
to move about ball and socket joints 99 and 101, which
are used in place of the pivot post 98 and 100 of the
embodiment of FIGS. 1 through 6. The linkage mecha-
nism of the embodiment of FIGS. 7 through 12 func-
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tions the same way, whereby a variable parallelogram is
created by a pair of struts 78’ and 80’ which are pivot-
ally connected to cross beams 82" and 84’ with the cross
beams providing a ball and socket connection to the
cross beams 94’ and 96'.

Numerous modification and adaptations of the pres-
ent flexible mobile bridge conveyor will be apparent to
those so skilled in the art and thus, it is intended by the
following claims to cover all such modifications and
adaptations which fall within the true spirit and scope of
the invention. |

What is claimed:

1. A flexible mobile bridge conveyor having a plural-
ity of carriages connected to each other to form a train,
each carriage comprising:

an axle having wheels mounted on opposite ends

thereof and being encased in a housing;

a first frame section fixedly connected to the axle

housing;

a second frame section having a proximal end pivot-

ally connected to the first frame section so as to be

pivotal about both a horizontal, longitudinal pivot

axis and a horizontal, transverse axis; and
a linkage means, coupled to the first frame section, for

coupling an adjacent carriage.
2. A flexible mobile bridge conveyor according to
‘claim 1, wherein the linkage means includes a pair of
struts pivotally connected to each other and the first
frame section to form a variable parallelogram, each
strut having a distal end connectable to the adjacent
carriage.

3. A flexible mobile bridge conveyor according to
claim 2, wherein each strut has a first pivot post at a
proximal end and a second pivot post at a medial por-
tion thereof, the pair of struts being pivotally linked by
a pair of cross beams, one pivotally connected between
the first pivot post of the struts and the other being
pivotally connected between the second pivot post of
the struts, the cross beams being pivotally connected to
the first frame section by a third pivot post extending
downwardly from the first frame section and being
journalled in the first cross beam and a fourth pivot post

10
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extending downwardly from the first frame section and
being journalled in the second cross beam. |

4. A flexible mobile bridge conveyor according to
claim 3, wherein the first, second, third and fourth pivot
posts have vertical pivot axes.

5. A flexible mobile bridge conveyor according to
claim 4, wherein the pivot axes of the third and fourth
pivot post are substantially in line with the longitudinal
axis of the carriage.

6. A flexible mobile bridge conveyor according to
claim 1, wherein the first frame section has a distal end
portion which carries a first turn around roller for
mounting an endless conveyor belt.

7. A flexible mobile bridge conveyor according to
claim 6, wherein the second frame section has a distal
end portion which carries a second turn around roller
for mounting the endless conveyor belt.

8. A flexible mobile bridge conveyor according to
claim 1, wherein the second frame section includes a
pair of longitudinally extending arms and a transverse
mounting beam connected to the axle housing and hav-
ing opposite ends pivotally connected to the pair of
longitudinally extending arms, for rotating the arms
about the transverse pivot axis.

9. A flexible mobile bridge conveyor according to
claim 8, wherein a medial portion of the transverse
mountmg beam is pivotally connected to the axle hous-
mg for rotating:the arms about the longltudmal pivot
axis. -

10. A flexible mobile bridge conveyor according to
claim 1, wherein the first frame section includes a pair
of longitudinally extending arms, each having two ob-
tusely angled sections so as to define a lower portion of

‘the first frame section and an upper portion of the first

frame section, the lowest portions being fixedly con-
nected to the axle housing and the upper portions sup-
porting the linkage means.

11. A flexible mobile bridge conveyor according to
claim 10, wherein the upper portion of the first frame

section is substantially horizontal.

12. A flexible mobile bridge conveyor according to
claim 11, further comprising drive means, coupled to
the axle and supported by a lower end of the lower

. portion of the first frame section, for driving the wheel.
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